Purpose: This study was to explore the relationship between clinical performance examination (CPX) achievement and epistemological beliefs to investigate the potentials of epistemological beliefs in ill-structured medical problem solving tasks. Methods: We administered the epistemological beliefs questionnaire (EBQ) to fourth-year medical students and correlated the results with their CPX scores. The EBQ comprised 61 items reflecting five belief systems: certainty of knowledge, source of knowledge, rigidity of learning, ability to learn, and speed of knowledge acquisition. The CPX included scores for history taking, physical examination, and patient-physician interaction. Results: The higher epistemological beliefs group obtained significantly higher scores on the CPX with regard to history taking and patient-physician interaction. The epistemological beliefs scores on certainty of knowledge and source of knowledge were significantly positively correlated with patient-physician interaction. The epistemological beliefs scores for ability to learn were significantly positively correlated with those for history taking, physical examination, and patient-physician interaction. Conclusion: Students with more sophisticated and advanced epistemological beliefs stances used more comprehensive and varied approaches in the patient-physician interaction. Therefore, educational efforts that encourage discussions pertaining to epistemological views should be considered to improve clinical reasoning and problem-solving competence in the clinic setting.
Introduction
Epistemological beliefs are fundamental assumptions about the nature of knowledge, the certainty of knowing, the criteria and justifications for knowing. There is a variety of views explaining epistemological beliefs such as developmental, multidimensional, and integrated theoretical models. The model of Perry [1] , King & Kitchener [2] , Baxter Magolda [3] described epistemological developments as a progression, Schommer [4] and Hofer [5] considered multidimensional frameworks of epistemological beliefs. Schommer [4, 6] proposed epistemological beliefs consisting of five dimensions: stability of knowledge, structure of knowledge, source of knowledge, speed of knowledge acquisition and control of knowledge acquisition. Hofer [5] indicated four types of beliefs dimensions: knowledge of certainty, source of knowledge, the simplicity and the justification of knowledge. On the other hand, epistemological belief is an individual presupposition about knowledge and learning which play an influential role on the cognitive process [7] . They presented integrated theoretical model between epistemological beliefs and self-regulated learning [7, 8] .
Previous educational studies have examined the effects of epistemological beliefs on such areas of learning as reading comprehension [6] , text processing [9] , conceptual change [10] and multiple decision making [11, 12] .
On the other hand, instructional contexts could change the students' epistemological beliefs [13, 14] .
Epstemological beliefs also affect problem-solving skills and strategies in poorly structured environments [6, 15, 16] . Students who had simpler understandings of the structure of knowledge and invariability of knowledge made simpler diagnoses than did those with more complicated understandings. They also ignored divergent and idiosyncratic patient situations in the decisionmaking process [17] . Learners with a belief that knowledge is a fixed entity have been shown to engage in more rapid and superficial learning than thoughtful and deep learning [18] . Schommer & Dunnell [19] showed the more students had a belief that the ability of learning is decided at birth, learning is quick, and knowledge is unchangeable, the more likely they had an attitude of writing simplistic answers to problems.
Roex & Degryse [20] described the possible role of epistemological beliefs in medicine as follows: First, the explosive growth in the amount and accessibility of medical information expects the strategies on how to acquire knowledge. Second, ill-structured problem solving often demands solvers to think about various views and apply multiple standards while assessing problems [21, 22] . Third, medical practice is a problemsolving process with scientific knowledge. Doctors must understand the origin of the knowledge, integrate new knowledge into existing knowledge and apply the treatment into patient.
Since personal epistemological beliefs affect students' behaviors and learning achievements, medical students' clinical performance examination (CPX) achievements may differ by students' epistemological beliefs stances.
We hypothesized that students with naive beliefs such as knowledge is unchangeable and the source of knowledge is from authorities would be less likely to implement effective CPX strategies. Students with sophisticated beliefs about the complexity of knowledge, multiple perspectives on learning, and progressive learning processes would be more likely to apply multifaceted approaches with their patients. Therefore, the purpose of this study was to explore the relationship between medical students' epistemological beliefs and their achievement on the CPX.
Subjcets and methods
Subjects
The fourth-year of 130 students at Chonnam National University Medical School participated in this study.
Excluding the incomplete data, the data of 124 students were analyzed (response rate, 95.4%). The Institutional Review Board determined that the study was exempt from the human subjects' research regulations. Consent was obtained from all participants. Seventy-three of the participants (58.9%) in this study were male, and 77 (62.1%) were under the age of 25.
Data collection
The students' epistemological beliefs were assessed using the Korean version of the Jehng, Johnson, and 
Data analysis
The overall epistemological beliefs scores were stratified into two groups by the mean score, and each CPX raw score was converted to T-scores. Student t-tests were used to identify differences of the CPX category scores according to the epistemological levels. Pearson correlation analyses were used to investigate relationships among CPX category scores and epistemological beliefs subscales scores. All analyses were performed using SPSS software version 18.0 (SPSS Inc., Chicago, USA).
Results Table 2 shows differences in CPX category scores with respect to overall epistemological beliefs levels. The higher epistemological beliefs group had significantly higher scores for history taking (t=2.285, p=0.024) and patient-physician interaction (t=2.004, p=0.047) than did the lower one. No significant differences between higher and lower epistemological beliefs groups were observed with respect to physical examinations. 
Discussion
The higher epistemological beliefs group had higher achievements for history taking and patient-physician interaction than did the lower one. These results could indicate that students with a sophisticated, less dualistic epistemological beliefs stance performed better on the CPX, especially with respect to history taking and the patient-physician interaction.
There were slightly weak-positive correlations between epistemological beliefs scores on certainty of knowledge and CPX scores measuring patient-physician interaction.
The weak-positive correlations were also demonstrated between epistemological beliefs scores on source of knowledge and the CPX scores measuring history taking and patient-physician interaction. Ability to learn was positively correlated with history taking, physical examination, and patient-physician interaction.
Although the correlations with epistemological beliefs and CPX components were not very strong, these results
were consistent with the findings of Schommer [6] and Cano [23] , which showed that students who believed knowledge is not absolute or acquired in an unmediated fashion attained greater academic success. In poorly structured medical situations, students with simpler understandings about the structure of knowledge provided simpler diagnoses than did those who demonstrated more complex thoughts in this regard [17, 24, 25] . 
